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ABSTRACT

We study in this paper the concept of almost contra continuous functions and
generalized them in intuitionistic topological spaces and we studied the relations of
each kind of these function by properties, examples and a diagram to summarize

Keywords: . . .
ALMOST CONTRA CONTINUOUS these functions. Also we study some relation between almost contra continuous
FUNCTIONS, function and some continuous functions.

CONTINUITY ON INTUITIONISTIC,
TOPOLOGICAL SPACES.

Introduction;

Almost contra continuous functions were
introduced by Joseph and Kwack [4], almost contra
pre continuous fun- ction was introduced by EKkici [3].
So we are going generalized them on ITS's.

In this paper we investigate defin-itions of
almost contra continuous, almost contra semi
continuous, almost contra pre continuous, almost
contra o« continuous, almost contra 8 continuous,

B continuous, contra g
almost contra gs continuous, almost

almost contra almost
continuous,
contrasg continuous almost contra gp continuous,
almost contra pg continuous, almost contra gt
continuous, almost contra ag contin- uous, almost
contra g continuous and almost contra 8g continuous

functions and we show the relations of each kind of
these functions by properties and counter examples
and we illustrate the result by a diagram and we
introduced the definitions of almost semi-regular,
almost regular closed,regular irresolute and regular set
connected and study the relation among them and
almost contra continuous functions.

2.Preliminaries
Ay A, .
Let X be anon- where “ 1 and “ < are disjoint
subset of X. the set Ay is called the set of member of

A, while Az is called the set of non member of A, an
intuitionistic topology (IT, for short) on a non-empty
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set X, is a family T of IS in X containing .X and
closed under arbitrary unions and finitely intersections.
In this case the pair (X,T) is called an intuitionistic

topological space (ITS, for short), any IS in T is
known as an intuitionistic open set (IOS, for short) in
X. The complement of 10S is called intuitionistic
closed set (ICS, for short), so the interior and closure

of A are denoted by int(A) and cl(A) respectively
and defined by
int(4) =U {G.:G, € Tand G, €

Aland d(4) =

N{F:F isICSin Xand ACF,}

So int(A) is the largest 10S contained in A,and cl(A)
is the smallest ICS contain A, a set A is called
intuitionistic regular-closed set (IRCS, for short) if

A= clinfA o jitionistic “-ciosed set (1°CS, for

] c
clintcla € A intuitionistic semi-closed set

intclASA ... ..
, intuitionistic pre-
for short) if
Jintuitionistic B-closed set (IBCS, for
intclintA € A.

The complem- ent of IRCS

short) if

(ISCS, for short) if
closed set (IPCS,
clintA C A .
short) if
(resp. IDECS, ISCS, IPCS and IBCS) is called

intuitionistic regular-open set (resp. intuitionistic -
open set, intuitionistic semi-open set, intuitionistic pre-

open set and intuitionistic B-open set) in X. (IROS,

1%0s, 1S0S, IPOS and IBOS, for short), A is said to
be intuitionistic semi-regular set (ISRS, for short) [6]
if A is ISOS and ISCS in X, so A is called
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intuitionistic B-set (IBS, for short) [6] if A is the
intersection of an 10S and ISCS and A is said to be an
B-closed set (IBCS, for short) if

where

intuitionistic
A=clA
chA={xeX:c(UNA+0UE
Tandx € U}

A is called intuitionistic 0 generalized-closed set (Ieg—

[
closed for short) if kA S U,
A S Uand Uis IOS.

3. Generalized almost contra continuous functions
on ITS's.

The definitions of almost contra continuous
functions which appears in general topology by [2],[5]
and [6], so we generalized them on ITS's.

Definition 3.1. Let (X,T) and (Y,%) be two ITS's and

let EX=Y be a function then f is said to be:

An intuitionistic almost contra continuous (I almost
contra cont., for short) function if the inverse image of
each IROS in Y is ICSin X.

An intuitionistic almost contra semi-continuous (I
almost contra semi-cont., for short) function if the
inverse image of each IROS in Y is ISCS in X.

whenever

An intuitionistic almost contra -continuous (I almost
contra CI—cont., for short) function if the inverse image

of each IROS in Y is 1%CS in X.

An intuitionistic almost contra pre-continuous (I
almost contra pre-cont., for short) function if the
inverse image of each IROS in Y is IPCS in X.

B

contra B—cont., for short) function if the inverse image
of each IROS in Y is IBCS in X.

An intuitionistic almost contra

An intuitionistic almost contra " -continuous (I almost

0 .
-continuous (I almost

contra EI-cont., for short) function if the inverse image

of IROSinYis IEICS in X.

Definition 3.2. Let (X,T) and (Y,o) be two ITS's and
let :X — Y be a function then f is said to be an
intuitionistic almost contra g-cont. (resp. almost contra
gs-cont., almost contra sg-cont., almost contra gp-
cont., almost contra pg-cont., almost contra gct-cont.,
almost contra ag-cont., almost contra 8g-cont. and
almost contra g3-cont. functions if the inverse image
of each IROS in Y is Ig-closed (resp. lgs-closed, Isg-
closed, lIgp-closed, pg-closed, lgc-closed, lcg-closed,
I8g-closed and 1gf-closed) set in X.
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Proposition 3.3. Let (X,T) and (Y,5) be two ITS's and
let f: X — Y be a function then:

1- If f is | almost contra cont. function then f is |
almost contra g-cont. function.

2- If fis | almost contra 8-cont. function then f is |
almost contra cont. function.

3- If fis I almost contra 8g-cont. function then f is |
almost contra g-cont. function.

4- If f is | almost contra cont. function then f is |
almost contra ct-cont. function.

5- If f is | almost contra B-cont. function then f is |
almost contra 8g-cont. function.
6- If f is | almost contra c-cont. function then f is |

almost contra semi-cont. function.

7- If f is | almost contra semi-cont. function then f is |
almost contra -cont. function.

8- If f is | almost contra c-cont. function then f is |
almost contra pre-cont. function.

9- If fis | almost contra pre-cont. function then f is |
almost contra -cont. function.

10- If fis I almost contra ct-cont. function then f is |
almost contra get-cont. function.
11- If f is | almost contra B-cont. function then f is |
almost contra g3-cont. function.
12- If fis | almost contra semi-cont. function then fis |
almost contra sg-cont. function.
13- If f is | almost contra g-cont. function then f is |
almost contra cg-cont. function.
14- If f is I almost contra g-cont. function then f is |

almost contra gs-cont. function.
15- If fis | almost contra get-cont. function then f is |
almost contra ctg-cont. function.
16- If f is | almost contra sg-cont. function then f is |
almost contra gs-cont. function.
17- If f is | almost contra pg-cont. function then f is |
almost contra gp-cont. function.
18- If f is | almost contra pre-cont. function then f is |
almost contra gf3-cont. function.

19- If fis | almost contra gat-cont. function then f is |

almost contra pre-cont. function.
20- If fis | almost contra ctg-cont. function then f is |

almost contra gp-cont. function.
21- If fis | almost contra aig-cont. function then f is |
almost contra gs-cont. function.
22- If fis | almost contra get-cont. function then f is |
almost contra gs-cont. function.
23- If f is | almost contra gs-cont. function then f is |
almost contra gf3-cont. function.
24- If f is | almost contra gp-cont. function then f is |
almost contra gf3-cont. function.



P- ISSN 1991-8941 E-ISSN 2706-6703
2010,(4), (1) :72-83
Proof:

We are give the proof of (21) as example and others
can be proved in a similar way.

Let V be IROS in Y then f~1(V) is lug-closed set

in X (since f is | almost contra wg-cont. function). So
for each 10S A in X and f™}(V) S A then
acl(f7*(V)) € A. Now since every 1aCS is ISCS
then scl(f™*(V)) =n {F:F, is ISCS and
f~H(V) S F,} € acl(f*(V)). So we have that for
each 10S A in X and f (V) SA then
scl(f~*(V)) € A. There fore, f7(V) is Igs-closed
set in X and hence f is | almost contra gs-cont.

function. ¢
We start with example to show that | almost contra
g-cont. is not imply I almost contra cont.

Example 3.4. Let X={ahb,cd} and
T ={0,% A B,C} where
A={s{ab}{c})B=

(x,{a}, (b}) and C = (x,{a b}, 0) and let
¥Y={1,23} and o={0,YD,EFH} where

D = {y,{1},@), E = (y,{2},{13}),
F={(y,{1,2},0) and H= (y,0,{1,3)). Define a

function f:X—=Y by
f(a) = f(c) = 1,f(b) = 2 and f(d) =
3

ROY = {0, ¥, D} Now let
G = f71(D) = (x,{a, c}, @) then G is lz-closed set in

X since the only 10S containing G is X and
clG=XEX but G is not ICS in X since

G # clG = X. So f is | almost contra g-cont. function

but not I almost contra cont. function.
In this example we are going to show | almost contra
a-cont. function is not imply | almost contra cont.

function
Example 3.5. Let

T ={6,%X A B,C,D}
(x.{a,b},{c}),B = (x,{b,d},{a}),.C =

(x.{b},{a,c})
and D= ({(x{ab,c}, @) and let Y ={1,2,3} and

o ={0,Y,EF} where E=(y,0,{12})
F={y,{1},{2}). Define a function :X =Y by
f(a) =1, f(b) = f(c) = 2 and f(d) = 3.
ROY = {0, Y, F}. So let
G =f"Y(E) = (x,{a}.{b,c}) then G is 1aCS set in
X since clintclG = @ £ G but G is not ICS in X since

X ={ab,c,d} and let

whered =

and
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clG = C # G. Then fis | almost contra at-cont. but not

I almost contra cont.
The following example shows | almost contra fg-

cont. is not imply I almost contra 6-cont.

Example 3.6. Let X ={a,b,c} and T ={0,X A}
where A= (x,{a, c},{b}) and let Y = {1,2,3} and
c={0,Y,B,C} where B=(y{1}{2}) and
C = (y,@,{1,2}). Define a function :X—=Y by
f(a) = f(b) = Landf(c) =2. ROY={G,Y B}
Now let G = f~1(C) = (x,{a, b}, {c}) then G is 18g-

closed set in X since the only 10S containing G is X
and ckG=XSX But G is not I8CS since

G#cl;G=2X then f is | almost contra 8z-cont.
function. But f is not | almost contra &-cont. function.

The next example shows that:
1. | almost contra semi-cont. is not imply |
almost contra a-cont.

2. | almost contra semi-cont. is not imply |
almost contra pre-cont.

3. | almost contra semi-cont. is not imply |
almost contra cont.

Example  3.7. Let X={ab,c,d} and
T={0,X A B} where
A= {(x{c},{b}}andB= (x,0,{a,b}}) and let
¥Y={123} ad o={0,YCD}  where
C=(y, 0. {1} and D= (y,{2},{1}). Define a
function EX—Y by

f(a) = 1,f(b) = 2 and f(c) = 3. ROY = {B,Y.C}
Now a set G = f~1(C) = (x,@,{a}) is ISCS in X
since intclG=B € G butG is not 1aCS (resp. IPCS

and ICS) in X since
clintclG = clintG = clG=B £ G. So the inverse

image of each IROS in Y is ISCS in X. There fore, f is
I almost contra semi-cont. function but f is not I almost
contra ct-cont. (resp. | almost contra pre-cont. and |

almost contra cont.) function.
We are going to show that:
1- 1 almost contra cont. is not imply | almost
contra B-cont.

2- | almost contra cont. is not imply | almost
contra Bg-cont.

3- | almost contra g-cont. is not imply | almost
contra Bz-cont.

4- | almost contra g-cont. is not imply | almost
contra B-cont.
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Example 3.8. Let X ={ab,c}
and T={0,X A, B,C} where

A=(x{a}{b,c}),B=

(x.{a,b},{c}) and C = (x,{a,c}, {b}

and let Y={123}ando= {6 Y,D,E} where
D= (y,{1},{2)) and E ={(y,0,{1,2}). Define a
function

f:X— Ybyf(a)=f(b) =

2 and f(c) = 1.

ROY = {3,Y,D} Now let
G = f~1(D) = (x,{c}, {a,b}), then G is ICS and lg-
closed set in X but G is not 18CS in X since
clgG=X<Z G so G is not 18g-closed set since the
only 10S containing G in X is C and clgG = X € C.

So f is | almost contra cont. function and | almost
contra g-cont. function but f is not | almost contra 8-

cont. function so f is not | almost contra Bg-cont.

function.
The next example shows that:
1. I almost contra pre-cont. is not imply | almost
contra et-cont.

2. | almost contra pre-cont. is not imply | almost
contra semi-cont.

3. I almost contra pre-cont. is not imply | almost
contra cont.

Example 3.9. Let x = {a,b,c} and T = {0,X A, B}
where A= (x,{a,c}, @), B= (x{c}.{b}) and let
¥Y={123} and o={0,YCD}  where
C={y,{1},{3)) and D =(y,B,{1,3}). Define a
function f:X = Y by f(a) = 3,f(b) = 2,f(c) = 1.
ROY = {@,¥, C}. Now let
G = £71(C) = (x,{c}, {a}), then G is IPCS in X since
clintG = @ © G but G is not 1aCS (resp. ISCS and
ICS) in X since clintclG = intclG = clG = X € G.
There fore, f is | almost contra pre-cont. function but f
is not I almost contra ct-cont. (resp. | almost contra
semi-cont. and | almost contra cont.) function.
The following example shows that:
1. 1 almost contra -cont. is not imply I almost
contra cont.
2. | almost contra B-cont. is not imply | almost
contra pre-cont.
3. I almost contra B-cont. is not imply | almost
contra semi-cont.
4. 1 almost contra [-cont. is not imply | almost

contra ct-cont.
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Example  3.10. Let X={ahb,cd} and
T ={6,% A B,C,D}

where

A= {X,{EI}, {b,c}'},B =

(x,{c,d},{a}),C = (x {a,c d}, @)

and D=1{(x@{ab,c) and let ¥ =1{1,2,3}and
o ={0,Y,E,F} where E={(y{2},{1}) and
F=(y,@{1,2}). Define a function :X =Y by
f(a) = f(d) = 2,f(b) = 1 and
f(c)=3.ROY={0,VE}. Then a set G=
f~1(E) = {x,{a,d},{b}} is IBCS in X since
intclintG = A £ G but G is not ICS (resp. 1xCS,
IPCS and ISCS) in X since «clG=
intclG = clintclG = X € G so clintG =DEZG.
Then fis I almost contra [B-cont. function but f is not |

almost contra cont. (resp. | almost contra semi-cont., |
almost contra c-cont. and | almost contra pre-cont.)

function.
We are going in the following example to show
that:
1. 1 almost contra gs-cont. is not imply | almost

contra ctg-cont.
2. | almost contra gs-cont. is not imply | almost
contra g-cont.
3. | almost contra sg-cont. is not imply | almost
contra g-cont.
Example 3.11. Let X ={ab,c} and
T={0,% A B,C} where
A= (x{c},{a,b}),B = (x,{b}, {c}) and
C=(x{b,c},® and let Y={B,Y,D,E} where
D= (y,{2},{3)) and H= (y,0,{2,3)) Define a

function f:X—=Y by
f(a) = 1,f(b) = 2and f(c) = 3. ROY = {6,Y,D}
and sox={@.X A,B,C,E,F} where

E=(x{c}.{b}} and F=(x{abl{cl. So
aOX=T. We have B = f~1(D) is Igs-closed and Isg-

closed in X since the only 10S and ISOS in X that
containing B are B,C and F so sclB = F = B. but B

is not Iz2-closed set and it's not lag-closed set in X
since the only 1aOS in X containing B is B and C and
clB = aclB = A € B or C. There fore, f is | almost
contra  gs-cont. (resp. | almost contra sg-cont.)
function but not I almost contra ctg-cont.(resp. |
almost contra g-cont.) function.

The following example shows that:
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1. I almost contra gs-cont. is not imply I almost
contra gct-cont.
2. | almost contra g-cont. is not imply | almost
contra gect-cont.
3. | almost contra ag-cont. is not imply | almost
contra gct-cont.
Example 3.12.
T={0,X A B,C}
A= (x{al{bc})B=
(x,{b},{a,c}) and C = (x,{a, b}, {c})
and let Y=1{123} and ¢ ={0,Y,D,E} where
D= {y,{3},{1}) and E ={y, @, {1,3}). Define a
function XY by
f(a) = 3,f(b) = 1 and f(c) = 2. ROY = {§,Y,D}

Let X ={ab,c} and

where

and sox={@.X, A, B,C,G, K LN,F}
where

G={(x{a}, (b} K={(x{abl@) 1=

(x.{a,c}, (b} N =

(x,{b},{a}) and F = {x,{b, c}, {a}).
So aOX= {@,X A, B,C,K}. We have G = (D) is
Ig-closed (resp. lgs-closed, lag-closed) set in X since
the only 10S containing G is X and
clG = aclG = B € X and sclG = N € X but G is not
Igc-cosed since G = F where F is 1aOS in X but
aclG = B € F. Then the inverse image of each IROS
in Y is Ig-closed (resp. lgs-closed and lctg-closed) set
in X. So f is | almost contra g-cont. (resp. | almost
contra gs-cont., | almost contra ctg-cont.) function but
not | almost contra ga-cont. function.

We are going to show I almost contra got-cont. is
not imply I almost contra ct-cont.
Example  3.13. Let X={ahb,cd}
T ={0,% A B,C}
A= (x{b}{ac})andB=
(x.{a},{b,c}) and C = (x,{a, b}, {c}
and let Y={123}and o={0.Y,D,EFH]

and
where

where
D={(y.{2L{L3}LE=
(v,{1,2},0),F ={y,{1},0) and H=

(v. 0. {1.3}).

Define a function XY by
f(a)= 2,f(b)=f(c) =1and f(d) =

3.
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ROY = {6,V F} and «OX={0,X AB,CK}
where K = (x,{a, b}, @). So a set
G=f"1F) = (x{b,c}B) is Igeclosed set in X
since the only 12OS containing G is X and
aclG =X <X but G is not laCS in X since
clintclG = X € G then f is | almost contra ga-cont.
function but not | almost contra a-cont. function.

The next example shows | almost contra gs-cont. is
not imply I almost contra sg-cont.

Example 3.14. Let X=1{ab,cd} and
T={6,X A B,C} where
A= (x,{c},{a,b}),B = (x,{a},{b,c}) and
C=(x{acL{bl} and let Y={1,23} and
o ={0,Y,D,E F,H} where
D = (y, {2}, {L3],E =
(v, {1,2},0),F = (y,0,{1,3}) and H=
(v, {1}, @)

Define a function :X->Y by

f(a) = 2,f(b) = 3 and f(c) = 1. ROY = {6,V H}
and SOX= {B,XABCKLMNI} where
K=(x{c}{a}) L =(x{a,c},0)M =
(x,{b,c},{a}},N = {x,{a}.{c}) and I =

(x,{a, b}, {c]).

Now let G = f~1(H) = (x,{c}, @), then G is Igs-

closed set in X since the only 10S containing G is X
and sclG = X S X but G is not Isg-closed set in X

since G © L where L is ISOS in X and sclG = X € L,
Then the inverse image of each IROS in Y is Igs-
closed set in X so f is | almost contra gs-cont. function
but not | almost contra sg-cont. function.

The following example shows that | almost contra
g[3-cont. is not imply | almost contra gp-cont.

Example 3.15. Let X=+{ab,c} and let
T={6,X A B,C} where
A= {(x,{a}, {b,c}).B = {x,{b}, {a,c}} and
C=(x{abl{c}) and let Y={123} and

o={0,¥,D,E} where D={y{1},{2}) and
E = (y,@,{1,2}). Define a function :X—Y by
f(a) = 1,f(b) = f(c) = 2. ROY={B,¥,D} and
BOX =

{6,%,A,B,C,F,H, KL, L M,0O,N,G,V,]}

where
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F={x{b},{a}),H= (x,{b}, {chh K=

(x,{b}, 0),L = (x,{a}, {b}),1 =

(x.{a}, {c}), M= (x,{a},0),0 =

(x,{b,c},{a}),N = (x,{a,b},0),G =

(x,{b,c}, @),V =(x{ac}{b})and] =

(x,{a,c}, @).

POX ={0,X,A,B,CH, KLN,GJ}. Now a set
A= f‘l(Dj is 1gB-closed set in X since A is 10S and
feclA = A, But A is not Igp-closed set since
pclA =0 Z A Then fis | contra g-cont. function
since the inverse image of each IROS in Y is IgB-
closed set in X. so f is not I contra gp-cont. function.

We are going to show that:
1. I almost contra pre-cont. is not imply | almost
contra gect-cont.

2. | almost contra -cont. is not imply I almost
contra sg-cont.

3. 1 almost contra [-cont. is not imply | almost
contra gs-cont.

4. | almost contra gp-cont. is not imply | almost
contra sg-cont.

5. | almost contra gp-cont. is not imply | almost
contra ctg-cont.

6. | almost contra gf-cont. is not imply | almost
contra sg-cont.

7. 1 almost contra gf3-cont. is not imply I almost
contra gs-cont.

Example 3.16. Let X =1{ab,c} and let
T={0,XAB} where A= (x{c} b} and
B = (x,{b,c}, @) and let
Y={123}ando = {6,Y,C,D} where
C={y,{1},{2) and D = (y,0,{1,2}). Define a
function X—Y by

f(a) = 2,f(b) =3 and f(c) =
1.ROY = {®,,C} and BOX = POX =

TU{K;}iL

where

Kj_ = {K, {C}, @}r KZ =

(x{c}.{a}).K; = (x,{b.c}.{a}). K, =

{(x{b,c},0)K; = (x.{a,c}, [b}).K; =

(x{c}.{fa,b})K; = (x,{a,b}0), K; =
(z{a,c},{b}), Ko =(x{a}.0) K, =

(x.{a}, {c}),
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Ky = {x{a}, {b}}, Kz = {(x,0,{a,b}),

Ky3 = (x0,{b}), Ky = (x,0,{a}),

K5 = (x{a}. {b,c}), Kyg = {x,{b}. 0)

and K., = {x,{b}, {a}). )
aOX =SOX =TU{K,, K;,K,} Then a set
K, = f7}(C) is IPCS (resp. IBCS, lgp-closed set and
IgB-closed set) in X since
clintK, = intclintK, = @ £ K,, so the only 10S
containing K, is B and pclK, = BclK, =K, S B
but K is not Igs-closed (resp. Isg-closed, lga-closed,
lacg-closed) set in X since the only 10S, 1aOS and
ISOS containing K, is B and K, so aclK,
= sclK, =X € B or K,. There for, f
contra pre-cont. (resp. | almost contra -cont, I almost
contra gf3-cont. and | almost contra gp-cont.). but f is
not I almost contra gs-cont. (resp. | almost contra sg-
cont., | almost contra ga-cont. and | almost contra cg-

cont.) function.
The following example shows that:
1- 1 almost contra gp-cont. is not imply | almost

contra pre-cont.
2- | almost contra g-cont. is not imply | almost

is | almost

contra sg-cont.

3- | almost contra gp-cont. is not imply | almost
contra sg-cont.

4- | almost contra gp-cont. is not imply | almost
contra pg-cont.

5- 1 almost contra gff-cont. is not imply I almost

contra pre-cont.
6- | almost contra gf5-cont. is not imply I almost

contra [3-cont.
7- 1 almost contra gf5-cont. is not imply I almost
contra sg-cont.
8- I almost contra gf5-cont. is not imply | almost
contra pg-cont.
Example 3.17. Let X = {a,b,c} and T = {0, A, B}
where A = {(x,{b, c}, @) and B = {(x,{b}, {c}}. and let
Y ={1,23} and o={6,Y,C,D,EF} where
C=(y,{1},0),D =y, {1,2},0),
E=(yv.{2}.{L3}) and F=
(v. @, {1.3}).
Define a function
f(a) = f(b) = 1 and f(c) = 2.

fX—Y by
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ROY = {(,Y,C},POX = BOX =TU
K3,

where

K,=

(x.{b},0).K, = (x,{b}. {a}).K; =
(x.{a},{b}LK, = {x{a,c,0)LK. =
{}{, {br C}F {3}}11{6 =

(x.{a, b}, {ch K, ={(x0,{ac} K; =
(x,{a, b}, 0}, K; = (x,{a},0), Ky, =
(x.{c}, 0},

Ky, ={xf{ach (b}hKy, =

(x,0,{c}), Ky3 = (x,{a}, {b,c}}, Kyy =
(x,{b}.{a,c}) K =

(x{c}.{a}). Ky, =

(x.{a},{c}) and K, = (x, 0, {a}).

SOX=TU{K,, K., Kz} Now a set Kz = f73(C) is
Ig-closed (resp. Igp-closed and lgfi-closed) set in X
since the only 10S containing Kz is X and
clK; = pclK; = BelK; = X © X but K; is not IPCS
(resp, IBCS, Isg-closed set, Ipg-closed) set in X since
clintK, = intclintK, = X € K, S0
sclK; = pclK; = X € K; Then f is | almost contra
g-cont. (resp. | almost contra gp-cont. and | almost
contra gf-cont.) function but it's not I almost contra
pre-cont. (resp. | almost contra [-cont, | almost contra
sg-cont. and | almost contra pg-cont.) function.

In the next example we show that | almost contra
sg-cont. is not imply | almost contra semi-cont.

Example 3.18. Let X=1{ahb,c}
T={0,X A B,C}

A= (x{al{bc})B=

(x,{c},{a}) and C = {x, {a, c}, O}

and let Y = {1,2,3} and o = {B, Y, D, E,F,H} where
D = ({y, {2}, {13}, E={(y {13},
F={(y,{1,2},0) and H= (y,{1},0). Define a
function fX—=Y by
f(a) = 1,f(b) = 2 and f(c) = 3. ROY = {§,¥,H},
SOX = {6,X.A,B,C,K.L}
K= {(x{a}l{chL={(x{b,c},fa}). Now Ilet
G = f"1(H) = (x,{a, b}, ®) then G is Isg-closed set

in X since the only ISOS containing G is X and
sclG=XSX but G is not ISCS in X since

intclG = X € G. So the inverse image of each 10S in

and
where

where
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Y is Isg-closed set in X and we have f is | almost
contra sg-cont. function but not | almost contra semi-

cont. function.
In the last example we show that:
1- 1 almost contra cteg-cont. is not imply | almost

contra g-cont.
2- | almost contra get-cont. is not imply | almost

contra g-cont.
Example 3.19. LetX = {a,b,c} and T = {0, X A, B}
whereA = (x,{a, c},{b}} and B = (x,{c},{a,b}} and
lett Y={123} and o={B,Y.C,D} where
C=(x{1},{2)) and D = {y,0,{1,2}). Define a
function £:X—Y by f(a)=1,f(b)=f(c) = 2.

aOX = {6,%,A,B,E,F,M,LK N} where
E=(x{c}, D), F=(x{c}0) M=

(s {ch &)L = [b.c).BLK =

(X, {h! C}’ {ﬂ })

and N = (x,{a, c}, @). Now let

G =f"1(C) = (x{a}, {b,c)) then G is lag-closed
and lga-closed set in X since the only 10S containing
GinXare Aand Nso aclG = K =G S A and N. but
G is not lz-closed set in X since clG =B Z A. Then
the inverse image of each I0S in Y is Igot-closed and
lag-closed set in X and hence f is | almost contra go-
cont. function and | almost contra cg-cont. function
but it's not | almost contra g-cont. function.

We summarized the above result by the following
diagram.

Diagram 3.20. The
following implications are true and not reversed:

T abmost contra

S ; '

4-Some relations among almost contra continuous
functions and another kinds of continuity.

We introduce the following definitions.
Definition 4.1. Let (X,T) and (Y,o) be two ITS's and
let f: X — Y be a function then f is said to be | almost

SR-cont. (resp. | almost cont., | almost RC-cont. and |
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regular irresolute) if the inverse image of each IROS

in Y is ISRS (resp. IRCS and IROS) in X.

Remark 4.2. The notions | almost contra cont.

function and I almost cont. function are independent.
The following examples shows this cases.

Example 4.3. Let X={ab,c} and let
T={0,YAB} where A= {(x{b}{c}} and
B={(x0{ac}) and let Y={123} and

o={0,Y.C,D} where C={(y{3L{1}) and
D = (y,@,.{1,3}). Define a function :X—=Y by
f(a) = 2,f(b) =1 and f(c) = 3. ROY = {0, Y, C}.

It's easy to verify f is | almost contra cont. function but
not | almost cont. function.

Example 4.4, Let X = {a,b,c} and T = {0,X A, B)
where A = (x,{a}, {b}) and B = (x,0, {a,b}) and let
Y={123} and o={6YCD}  where
C=(y.0,{1,2}) and D=y, {1},{2)). Define a
function £:X—=Y by f(a)=1,f(b)=2 and
f(c) = 3. ROY = {,Y,D}. Then f is | almost cont.

function since the inverse image of each IROS in Y is
I0S in X but f is not | almost contra cont. function.
Proposition 4.5. Let (X,T) and (Y,g) be two ITS's and

let :X—Y be a function then the following

statements are equivalent:
1. fis I almost RC-cont. function.

2. fis | almost B-cont. function and | almost

contra cont. function.
Proof 1=2 Let V be IROS in Y then £~2(V) is IRCS

in X (since f is | almost RC-cont. function) then
clintf (V) = f71(V) hence f~1(V) is ICS in X so
clintf (V) € f71(V) and f~1(V) E clintf (V)
imply ~ f71(V) = clintclf "*(V).  There fore,
f~1(V)is IBCS and hence f is | almost contra cont.
function and I almost [B-cont. function.

2= 1 Let U be IROS in Y then f~*(U) is IBOS and
ICS in X (by hypothesis) then
f~1(U) € clintelf 2(U) and clf 1 (U) = f71{U)
imply f=1(U) € clintf (V) and
clintf " (U) € f~1(U) imply
f~1(U) = clintf *(U). There fore, f~*(U) is IRCS
in X. Hence f is | almost RC-cont. function.¢
Proposition 4.6. Let (X,T) and (Y,a) be two ITS's and

let f:X—=7Y be a function then the following

statements are equivalent:
1- fis I almost SR-cont. function.

2- fis | almost B-cont. function and I almost
contra semi-cont. function.
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Proof 1=2 Suppose that V be any IROS in Y then
f~1(V) is ISRS in X (by hypothesis) then f~*(V) is
ISOS and ISCS so f~1{V) S clintf~*(V) and
intclf "1 (V) S f~1(V). Now since
f71(V) C clintf (V) imply
f1(V) C clintclf "1 (V). There fore, f (V) is IBOS
and ISCS in X. Hence f is | almost P-cont. and |

almost contra semi-cont. function.
2 =1 Suppose that U be IROS in Y then f71(U) is

IBOS and ISCS in X (by hypothesis) then
f~2(U) € clintclf (1) and
intclf ~1(U) = £71(U). Now we have
intelf 2(U) S £73(U) S clintelf "*(U).  then

f1(U) is 1ISOS in X also £ ~*(U) is ISCS in X. There
fore, f~1(U) is ISRS in X and hence f is | almost SR-

cont. function.¢
Corollary 4.7. Every | almost contra cont. function
and | almost B-cont. function is | almost semi-cont.

function.
Proof: Let (X,T) and (Y,g) be two ITS's and let

f: X — ¥ an | almost contra cont. function and I3-cont.
function, so for any 10S V in Y then f~3(V) is ICS
and IBOS in X imply (V) =df (V) and
f~1(V) € clintclf (V) imply
f1(V) C clintf "2 (V). There fore, f (V) is 1SOS
in X. hence f is I almost semi-cont. function. ¢

Proposition 4.8. Let (X, T) and (Y,a) be two ITS's and
let f:X—=7Y be a function then the following

statements are equivalent:
1- fis I R-irresolute function.

2- fis I almost pre-cont. function and | almost

contra semi-cont. function.
Proof 1=2 Let V be 10S in Y then £71(V) is IROS in

X (since f is | R-irresolute cont. function) then
£~H(V) = intclf "1 (V) imply £71(V) € intclf~1(V)
and intclf “1(V) S £71(V). There fore, £71(V) is

IPOS and ISCS in X. Hence f is | almost pre-cont.
function and | almost contra semi-cont. function.
2= 1 Let U be I0S in Y then £~3(U) is IPOS and

ISCS in X (by hypothesis) then
f71(U) € intclf~1(U) and clintf~1(U) € f71(U)
imply £71(U) = intclf ~*(U). There fore, f~2(U) is
IROS in X. Hence f is | R-irresolute cont. function. ¢

Proposition 4.9. Let (X,T) and (Y,a) be two ITS's and
let :X—=+7Y be a function then the following

statements are equivalent:
1. fis | almost contra semi-cont. function.
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2. fis I almost B-cont. function and I almost

contra gs-cont. function.

Proof 1=2 Suppose that V be any IOS in Y then
f~1(V) is ISCS in X (by hypothesis). Now let A be
10S in X  and f"3(V)S A  then
"3 V)=Anf (V) imply f73(V) is IBS, so
f~1(V) = sclf (V) since
sclf 72 (V) = £~ (V) U intclf 71 (V) and
intclf (V) € f71(V). Hence for each 10S A in X
and f71(V) S A then sclf 7} (V) € A There fore,
f~1(V) is Igs-closed set and IBS in X, so f is | almost
contra gs-cont. function and | almost B-cont. function.
2 =1 Suppose that U be any 10S in Y then £71(U) is

IBS and ISCS in X (by hypothesis). Then
f~1(U) = An G where A is 10S containing f~*(U)

in X and G is ISCS in X. So sclf 7} (U) € A since

f~1(U) is lgs-closed set. Now
intclf "2 (U) = intcl (ANG) =

int(clA n clG) = intclA N intclG =

intclAnG

since G is ISCS. So
intcdlf () NAS intclANANG since
intclf ~1(U) U f71(U) = sclf ~}(U) €

A

and A € intclA. We have

intclf ~2(U) € An G = £71(U). There fore, (1)
is ISCS in X and hence f is | almost contra semi-cont.

function. ¢
Corollary 4.10. Let (X,T) and (Y,o) be two ITS's and

let :X—Y be a function then the following

statements are equivalent:
1. fis I almost SR-cont. function.

2. fis I almost (B-cont. function, I almost B-cont.
function and | almost contra gs-cont. function.
Proof 1=2 Let V be 10S in Y then £71(V) is ISRS in

X (since f is | almost contra SR-cont. function). Then
f71(V) is ISCS and ISOS in X, that is

intclf 71(V) € f71(V) and f~1(V) E clintf (V)
imply f71(V) € clintclf ~ (V) then £~ (V) is IBOS.
Now let A be 10S in X and f™3(V) S A imply
71 (V) =Anf (V) then f71(V) is IBS. So
fH(V) = sclf 71 (V) since sclf 7 (V)=
f~1(V) Uintclf 1(V) and intclf71(V) S £71(V).
Hence for each 10S A in X and f™*(V) € A then
sclf 71 (V) S A. There fore, f~2(V) is lgs-closed set,
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IBS and IBOS in X and hence f is | almost B-cont.
function, I almost -cont. function and | almost contra

gs-cont. function.

2 =1 Let U be 10S in Y then £71(U) is IBOS, IBS
and lgs-closed set in X (by hypothesis) then
f71(U) € clintelf 3(U) and fH(U)=ANG
where A is 10S containing f (U} in X and G is ISCS
in X so sclf 1 (U) € A since (U} is lgs-closed
set. Now
intelf "2(U) = intel(ANnG) S

int (clA N clG) = intclA N

intclG S intclANG since G is ISCS. So
intelf (V) nAC intclANANG since
intelf 71(U) U f71(U) = sclf "1(U) <

A

and A C intclA then

intclf 1(U) S AnG=f"1(U)Hence £~ 3(U) is
ISCS in X. Now since f~*(U) € clintclf ~*(U) and
intelf }(U) € £7HU) imply intclf™}(U) <
f71(U) € clintelf 71 (U). Then we have f~(U)
ISOS and ISCS in X, so £1(U) is ISRS in X and

hence f is | almost SR-cont. function. ¢
Corollary 4.11. Let (X,T) and (Y,o) be two ITS's and

let f:X—=7Y be a function then the following

statements are equivalent:
1. fis I R-irresolute function.

2. fis | almost pre-cont. function, | almost B-
cont. function and | almost contra gs-cont.

function.
Proof 1=2 Suppose that V is 10S in Y then f ~1{V) is

IROS in X (by hypothesis). That s
f71(V) = intclf "1 (V) imply f (V) € intclf ~1(V)
and intclf “1(V) € £71(V) then £72(V) is IPOS and
ISCS in X. Now let A be 10S in X and f™H(V) S A
then £2(V) = An £72(V) imply £71(V) is IBS. So
f~(V) = sclf 71 (V) since
sclf 71 (V) = £ (V) U intclf (V) and
intclf ~2(V) S f~1(V) and hence for each 10S A in
X and f71(V) € A then sclf "} (V) S A. There fore,
f~1(V) is Igs-closed set, IBS and IPOS in X. hence f

is | almost B-cont. function, | almost pre-cont.
function and | almost contra gs-cont. function.

2 =1 Suppose that U is 10S in Y then £72(U) is
IPOS, IBS and Igs-closed set in X (by hypothesis)
then £1(U) € intclf 2(U) and f"H(U) =ANG
where A is 10S containing f (U} in X and G is ISCS
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in X so sclf 2(U) S A since f~(U) is lgs-closed

set. Now intelf™}(U) = intcl(ANG) =
int(clA N clG) = intclA NintclG S intclA NG
since G is ISCS so intdf Y (U)nA <
intclA NANG since intclf ~1(U) U

f~YU) =scf Y(U)S A and AC intclA then
intclf "1(U) € An G =f"1(U). Hence £1(U) is
ISCS in X, then we have intclf ~*(U) € f~1(U) and

f~1(U) € intclf (1) imply
f~1(U) = intclf "1(U). There fore, f2(U) is IROS
in X and hence f is | R-irresolute function.4

The following definition is given in [1] by general
topology, we generalized it on ITS's.
Definition 4.12. Let (X, T) and (Y,o) be two ITS's then

a function f: X — Y is said to be intuitionistic contra

continuous (resp. intuitionistic contra semi-continuous
if the inverse image of each I0S in Y is ICS (resp.
ISCS) in X.

The following definition is given in [5] by general
topology, we generalized it on ITS's.
Definition 4.13. Let (X, T) and (Y,a) be two ITS's then

a function f: X — Y is said to be intuitionistic regular

set connected if the inverse image of each IOS in Y is
clopen in X.
Proposition 4.14. Let (X,T) and (Y,a) be two ITS's

then and let f: X — Y be a function then:

1- If fis 1 perfectly cont. function then f is ISR-
cont. function.
2- If f is ISR-cont. function then f is | contra
semi-cont. function.
3- If fis | contra cont. function then f is | contra
semi-cont. function.
4- If fis | perfectly cont. function then f is |
regular set connected function.
5- If fis | regular set connected function then f is
I almost contra cont. function.
6- If fis | contra cont. function then f is | almost
contra cont. function.
7- If fis | almost contra cont. function then fis |
almost contra semi-cont. function.
8- If fis | contra semi-cont. function then f is |
almost contra semi-cont. function.
Proof:
1- Let V be 10S in Y then £71(V) is clopen set in X

(since f is | perfectly cont. function) so
f7H(V) = cl(f7H(V)) and £7H(V) = int(f~1(V))
imply intcl (f~1(V)) € £71(V) and
f~1(V) € clintf (V) then f73(V) is 1SCS and
1SOS. There fore, £~ (V) is ISR-cont. function. ¢
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2- Suppose that V be 10S in Y then £~ (V) is ISRS in
X (since f is ISR-cont. function) so £~(V) is 1SOS
and ISCS. There fore, f is | contra semi-cont.

function. ¢

3- For any 10S V in Y then £ (V) is ICS in X (since
f is | contra cont. function) so clf (V) = f~1(V)
imply intcl(£71(V)) S £~ (V). There fore, f~1(V)
is ISCS in X and hence f is | contra semi-cont.
function. ¢

4- Let V be 10S in Y then f1(V) is clopen set in X
(since f is | perfectly cont. function). Now since every
IROS is I0S that is the inverse image of each IROS in
Y is clopen set in X, so f is | regular set connected
function. ¢

5- Suppose that V be IROS in Y then £ ~(V) is clopen
set in X (by hypothesis). That is £~*(V) is 10S and
ICS in X and hence f is | almost contra cont.
function. ¢

6- Let VV be 10S in Y then f~1(V) is ICS in X (since f
is | contra cont. function). Now since every IROS is
I10S that is the inverse image of each IROS in Y is ICS
in X. Hence f is | almost contra cont. function. ¢

7- For any IROS in Y then f~*(V) is ICS in X (by

hypothesis) then £7H(V) =c(f3(V)) imply
f~1(V) S intcl (F71(V)), so £7(V) is ISCS in X
and hence f is | almost contra semi-cont. function. ¢

8- Let VV be 10S in Y then £ (V) is ISCS in X (since

f is | contra semi-cont. function). Now since every
IROS is I10S then the inverse image of each IROS in Y
is ISCS in X. Hence f is | almost contra semi-cont.
function. ¢

We start with example to show that ISR-cont.
function is not imply | perfectly cont. function.

Example 4.15. Let X ={a,b,c} and T = {3, X, A, B}
where A = (x,{a},{b}} and B = {x,@, {b,c}) and let
Y={1,23} and c={6,Y.c}  where
C= (v, {2}.{3}). Define a function £:X—=Y by
f(a) = 1,f(b)=2 and f(c)=3. Now let
G=f1(C) ={x{b},{c}} then intclG=BESG
and G € clintG = B, that is G is ISCS and 1SOS

imply G is ISRS in X but G is not clopen set in X
since intG =B # G so clG = B # G. Then f is ISR-

cont. function but f is | perfectly cont. function.
The next example shows that:
1- 1 contra semi-cont. is not imply ISR-cont.
2- | contra semi-cont. is not imply | contra cont.
Example 4.16. Let X=1{ahb,c} and

T ={6,%X A B,C,D} where
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A= (x{a}{b}),B=

(x,{a, b}, {c}).C = (x,{a, b}, 0)
and D ={x,{al{b,c}) and let Y ={a,b,c} and
o ={0,Y,E} where E =y {2},{1}). Define a
function £:X—=Y by f(a)=1,f(b)=3 and
f(c) = 2. Now let G = f"}(E) = (x,{c},{a}) then
G is ISCS in X since intclG = @ € G but G is not
ISOS since G € clintG = @ so G is not ISRS in X as
well as G is not ICS in X since clG = D # G, then the

inverse image of each I0S in Y is ISCS in X.

We are going to show that | regular set connected
function is not imply I perfectly cont. function.
Example 4.17. Let X=1{ahb,c}

T ={6,%X A B,C,D}

A= {(x{al,{B}},B= (%0, {bc}h.C=
(x,{b, c}, @)

and D={(x0,{b}) and let Y={123} and
o= {@,i E,F} where E ={(y,{1},{2}} and
F={y, @ {1,2)). Define a function :X—Y by
f(a) = 1,f(b) = 2 and f(c) = 3. ROY = {3, V,F}.

Now fis | regular set connected but f is not | perfectly
cont. function.

The following example shows that | almost contra
cont. is not imply | regular set connected.

Example 4.18. Let X ={a,b,c} and T ={0,X A}
where A= {x{a},® and let Y=1{1,2,3} and
o ={0,Y,B}] where B=(y.0{1)). Define a
function £:X—=Y by f(a)=1f(b)=2
f(c) = 3. ROY = o. Now let
G=f"(B) = (x,@.{a}) then G is ICS in X but
G not 10S so it's not clopen in X. There fore, f is |
almost contra cont. function but not | regular set
connected.

The next example shows I almost contra cont. is not
imply | contra cont.
Example 4.19. Let X = {a,b,c} and T = {0, X A, B)
where A = (x,{c},{a}) and B = (x,{a, c}, @) and let
Y={123} and o={6YCD}  where
C={y,{3}L{1}) and D=y, 0,{1,2)). Define a
function £:X—=Y by f(a)=1,f(b)=3 and
f(c)=2. ROY={0,Y,D}. We have a set
H=f"1(C) = (x,{b}.{a}) is not ICS in X since
clH = X # H, then f is not | contra cont. function but

fis I almost contra cont. function.
The following example shows that | almost contra
semi-cont. is not imply I almost contra cont.

and
where

and
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Example 4.20. Let X = {a,b,c} and T = {0, X, A, B}
where A = (x,{a},{b}) and B = (x,@,{a,b}) and
Y={1,23} and c={6,Y.c}  where
C=(y,0,{1}). Define a function f:X—=Y by
flay=1,f(b)=2 and f(c)=3. Now a set
G=f1(C) = (x @, {a}) then G is ISCS in X since
intclG=BEG but G is not closed since
clG = A # G, hence f is | almost contra semi-cont.

function but not I almost contra cont. function.
In the last example we show | almost contra semi-
cont. is not imply I contra semi-cont.

Example 4.21. Let X = {a,b,c}and T = {0, X A, B}
where A = (x,{a, c}, ) and B = {(x,{c}.{b}} and let
Y ={1,2,3} and o ={0,Y c} where
C= (y,{3}{1)). Define a function £:X—=Y by
f(a) = 1,f(b) = 2 and f(c) = 3. ROY = {@, Y}. We
have that f is | almost contra semi-cont. function but f
is not | contra semi-cont. function.

We summarized the above result by the following
diagram.
Diagram 4.22.
The following implications are true and not reversed:

- !com,p.bm

CORL

T almest comnra
FERI-C oL

Proposition 4.23. Let (X,T) and (Y,o) be two ITS's
and let f: X — Y be a function then I contra cont. and |

almost contra cont. are equivalent if:
1. (Y,o0) is discrete.

2. (Y,o)is indiscrete.
3. (Y,o) is disconnected
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